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Description 

The invention relates to an apparatus for treating 
with acoustic waves or mechanical vibrations and di- 
agnosing a patient, according to the preamble of 5 
claim 1. 

An apparatus of this type is known from European 
patent 0 171 423. As described in this patent, such an 
apparatus is intended for the therapeutic treatment of 
disturbances in the blood circulation, especially of 10 
vaso-constrictions occurring in the limbs of the pa- 
tient or of body parts with damming which are unsuf- 
ficiently provided with blood for other reasons. In the 
specification of this patent it is only noted in short that 
the treatment is effective when the patient feels 15 
warmth at the treated body part, wherein a thermom- 
eter can be present which is located against or imme- 
diately adjacent the treated body part for measuring 
the temperature. 

GB-A- 1 286 016 discloses an apparatus of the 20 
above-mentioned type, wherein the treatment head 
provides a gentle massaging of the body of a patient. 
By means of the sensor the massaging is synchron- 
ized with the heart activity of the patient. 

The invention aims to provide an apparatus of the 25 
above-mentioned type, with which said complaints 
can be treated with an increased effectiveness also 
in comparison with the described known apparatus. 

The invention is based on the insight that the ef- 
fectiveness of the treatment can not only be deter- 30 
mined by measuring the temperature but in a more ef- 
ficient manner also by means of other parameters of 
the patient. 

In order to improve the effectiveness of the treat- 
ment the above-mentioned apparatus is therefore 35 
characterized by the characterizing features of claim 
1. 

Experiments of the applicant have shown that by 
measuring the change of the heart rate as a result of 
the treatment the frequency of the generator can be 40 
adjusted in a suitable manner in such a manner that 
a very effective next treatment becomes possible. 

It has further been found that a more accurate 
measurement of the temperature change is obtained 
if the temperature is measured at several locations on 45 
the peripheral ends of the arms or legs of the patient. 
Accordingly a favourable embodiment of the appara- 
tus according to the invention is characterized in that 
a plurality, preferably six, temperature sensors are 
provided, which temperature sensors can be dis- 50 
posed on the peripheral ends of the arms or legs of 
the patient, wherein the frequency of the generator is 
adjustable in dependence on the temperature 
changes as a result of the treatment. 

Experiments have further shown that the oxygen 55 
concentration in the blood of the patient is affected by 
the treatment. According to the invention it is there- 
fore advantageous to provide a sensor for measuring 



the oxygen concentration in the blood of the patient, 
wherein the frequency of the generator is adjustable 
in dependence on the change of the oxygen concen- 
tration as a result of the treatment. 

According to the invention it is possible that the 
generator is made as a signal generator for generat- 
ing signals with any desired wave shape and frequen- 
cy. It has been found that depending on the type of 
the affection or complaint to be treated, treatment 
with different wave shapes and frequencies result in 
an increased effectiveness of the treatment. 

According to a preferred embodiment of the in- 
vention the treatment head and each sensor are con- 
nected to a processing unit which controls the treat- 
ment head and processes the measuring signals of 
the sensor(s) and displays these signals on a display 
screen, wherein the signal shape and frequency are 
adjustable through a keyboard. 

Thereby the treatment and measurement of the 
different parameters may occur in an advantageous 
manner as controlled by a processing unit preferably 
comprising a microprocessor. 

The invention will be further explained by refer- 
ence to the drawing in which an embodiment of the 
apparatus according to the invention is shown in a 
simplified block diagram. 

The apparatus shown for treating and diagnosing 
a patient comprises a treatment head 1 with a sound 
source not shown. This treatment head 1 can be 
made in the same manner as the treatment head ac- 
cording to European patent 0 171 423 mentioned 
above. As an alternative the sound source can be 
mounted on one end of the cilindrical housing of the 
treatment head of the described apparatus. It is fur- 
ther noted that instead of a loudspeaker as a sound 
source it is also possible to use other types of sound 
sources. 

The treatment head 1 is connected to a process- 
ing unit 2 which includes a signal generator not further 
shown, which generator can generate signals with 
any desired wave shape and frequency. These sig- 
nals are supplied to the sound source of the treatment 
head 1 . Although for the treatment of many affections 
of the vein system disturbing the blood circulation, 
generally a signal with a frequency between 1 and 
1000 Hz is used, higher frequencies upto ultrasonic 
frequencies may be used. Besides square waves it is 
further possible to use other signal shapes such as 
more or less sinusoidal signals. 

The processing unit controls the treatment head 
1 and determines the time during which the body part 
of the patient is treated with the acoustic waves. Fur- 
ther the processing unit 2 determines the intensity of 
the acoustic waves. The desired intensity and treat- 
ment time can for example be supplied to the proc- 
essing unit through a keyboard 3. 

The medical attendant can determine the differ- 
ent adjustments in accordance with his expertise by 
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means of the results of a previous treatment. Obser- 
vations have shown that the effectiveness of a treat- 
ment can especially be determined by means of the 
heart rate of the patient. For measuring this heart rate 
a sensor 4 is provided which supplies the measuring 5 
signal to the processing unit 2. The heart rate is 
measured during a predetermined measuring time 
before the treatment and during a predetermined 
measuring time after the treatment The measuring 
results obtained can for example be shown on a dis- 10 
play screen 5 or in another suitable manner. 

Further the temperature of the treated body part, 
in particular at the peripheral end thereof is of impor- 
tance. To this end several temperature sensors 6 are 
provided, preferably six, which for example in case of 1 5 
treating the leg of a patient can be disposed on three 
different locations on both feet of the patient. The 
temperature is also measured before and after the 
treatment. 

Further, in the embodiment shown a sensor 7 is 20 
provided for measuring the oxygen concentration in 
the blood. It has been found that the oxygen concen- 
tration in the blood is also changed as a result of the 
treatment of the patient. 

All measuring data can be shown in a suitable 25 
manner on the display screen 5, wherein in particular 
the change as a result of the treatment is of impor- 
tance. The medical attendant can determine the 
treatment time, intensity, frequency and signal shape 
through the keyboard for a next treatment. All data re- 30 
lating to a certain patient with respect to the treat- 
ment can be stored in a memory not shown. 

It is also possible to connect the processing unit 
2 through suitable means to a central computer 3, to 
which a plurality of processing units 2 can be connect- 35 
ed and in which all data is stored centrally. Further 
this central computer may provide adjustment data to 
the processing units 2. 

Although a treatment head with a sound source 
is used in the above-described embodiment it is noted 40 
that the apparatus according to the invention can be 
also provided with a treatment head with a mechan- 
ical vibration source, such as for example a piezo- 
electric element which is directly placed against the 
body part to be treated. 45 

The invention is not restricted to the above- 
described embodiment which can be varied in a num- 
ber of ways within the scope of the claims. 



Claims 

1. Apparatus for treating and diagnosing a patient 
with acoustic waves or mechanical vibrations, 
comprising a treatment head (1) with a sound or 55 
vibration source, a generator for generating a sig- 
nal with variable frequency, the treatment head 
being connectable to the signal generator, a first 



sensor (4) for measuring the heart rate of the pa- 
tient and a processing unit connected to the treat- 
ment head (1), to the generator and to the first 
sensor (4), characterised in that the processing 
unit (2) is adapted to measure the heart rate be- 
fore and after the treatment through said first 
sensor and by comparing these heart rate meas- 
urements controls one or more of the intensity, 
frequency, treatment time or shape of the signal 
supplied to the treatment head (1), wherein at 
least one further sensor is connected to the proc- 
essing unit (2) for measuring the temperature of 
the patient. 

2. Apparatus according to claim 1 , characterized in 
that a plurality, preferably six, temperature sen- 
sors are connected to the processing unit (1), 
which temperature sensors can be disposed on 
the peripheral ends of the arms orlegsof the pa- 
tient, wherein the processing unit adjusts the fre- 
quency of the generator in dependence on the 
temperature changes as a result of the treatment 

3. Apparatus according to claim 1 or 2, character- 
ized in that a sensor (7) for measuring the oxygen 
concentration in the blood of the patient is con- 
nected to the processing unit (2), wherein said 
processing unit adjusts the frequency of the gen- 
erator in dependence on the change of the oxy- 
gen concentration as a result of the treatment. 

4. Apparatus according to anyone of the preceding 
claims, characterized in that the generator is 
made as a signal generator for generating signals 
with any desired wave shape and frequency. 

5. Apparatus according to anyone of the preceding 
claims, characterized in that the processing unit 
(2) displays the measuring signals of the sen- 
sors) on a display screen (5) wherein the signal 
shape and frequency are adjustable through a 
keyboard (3). 

Patentanspruche 

1. Vorrichtung zum Behandeln eines Patienten und 
Erstellen einer Diagnose fur einen Patienten mit 
Schallwellenodermechanischen Schwingungen, 
mit einem Behandlungskopf (1) mit einer Schall- 
oder Schwingungsquelle, einem Generator zum 
Erzeugen eines Signals mit veranderlicher Fre- 
quenz, wobei der Behandlungskopf an den Si- 
gnalgenerator anschlieUbar ist, einem ersten 
Sensor (4) zum Messen der Herzfrequenz des 
Patienten und einer Verarbeitungseinheit, die an 
den Behandlungskopf (1), den Generator und 
den ersten Sensor (4) angeschlossen ist, da- 
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durch gekennzeichnet, dad die Verarbeitungsein- 
heit (2) an das Messen der Herzfrequenz durch 
den ersten Sensor vor und nach der Behandlung 
angepafit ist und aufgrund des Vergleichens die- 
ser Herzfrequenzmessungen eine Oder mehrere 5 
aus der Intensitat, Frequenz, Behandlungsdauer 
Oder Form des Signals steuert, das dem Behand- 
lungskopf (1) zugefuhrt wird, wobei wenigstens 
ein zusatzlicher Sensor an die Verarbeitungeein- 
heit (2) zum Messen der Temperatur des Patien- 10 
ten angeschlossen ist. 

2. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, dad eine Mehrzahl, vorzugsweise 
sechs, Temperatursensoren an die Verarbei- 15 
tungseinheit (1) angeschlossen sind, welche an 

den peripherischen Enden der Arme oder der Bei- 
ne des Patienten angeordnet werden konnen, 
wobei die Verarbeitungseinheit die Frequenz des 
Generators in Abhangigkeit von den als Folge der 20 
Behandlung auftretenden Tern peraturande run- 
gen einstellt. 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daft ein Sensor (7) zum Messen 25 
der Sauerstoffkonzentration in dem Blut des Pa- 
tienten an die Verarbeitungseinheit (2) ange- 
schlossen ist, wobei die Verarbeitungseinheit die 
Frequenz des Generators in Abhangigkeit von 

der als Folge der Behandlung auftretenden Sau- 30 
erstoffkonzentrationsanderung einstellt. 

4. Vorrichtung nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dafi der Ge- 
nerator als Signalgenerator zum Erzeugen von 35 
Signalen mitjeder gewunschten Wellenform und 
Frequenz ausgebildet ist. 

5. Vorrichtung nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dafi die Verar- 40 
beitungseinheit (2) die Me&signale des (der) Sen- 
sors(en) in einem Bildschirm (5) anzeigt, wobei 

die Signalform und -frequenz durch eine Tastatur 
(3) einstellbar sind. 



Revendications 

1. Appareil pour traiter etdiagnostiquer un patients 

I'aide d'ondes acoustiques ou de vibrations m6- 50 
caniques, comportant une tete (1) de traitement 
ayant une source de sons ou de vibrations, un ge- 
nerates destine d g6n6rer un signal & frequence 
variable, la t£te de traitement pouvant etre 
connectee au g6n6rateur de signal, un premier 55 
capteur (4) destine & mesurer le rythme cardia- 
que du patient et une unite de traitement connec- 
ts d la tete (1 ) de traitement, au generates et au 



premier capteur (4), caracterise en ce que I'unite 
(2) de traitement est destinee & mesurer le 
rythme cardiaque avant et apr6s le traitement par 
I'intermediaire dudit premier capteur et, en 
comparant ces mesures du rythme cardiaque, 
commande un ou plusieurs des parametres cons- 
titu6s par I'intensite, la frequence, le temps de 
traitement et la forme du signal fourni & la tete (1) 
de traitement, au moins un autre capteur etant 
connects & I'unite (2) de traitement pour mesurer 
la temperature du patient. 

2. Appareil selon la revendication 1, caracterise en 
ce que plusieurs, avantageusement six, capteurs 
de temperature sont connects h I'unite (1) de 
traitement, lesquels capteurs de temperature 
peuvent etre disposes sur les extr6mites distales 
des bras ou des jambes du patient, I'unite de trai- 
tement r6glant la frequence du generates en 
fonction des variations de temperature par suite 
du traitement. 

3. Appareil selon la revendication 1 ou 2, caracteri- 
se en ce qu'un capteur (7) destine & mesurer la 
concentration d'oxygSne dans le sang du patient 
est connects h I'unite (2) de traitement, ladite uni- 
te de traitement r6glant la frequence du genera- 
tes en fonction de la variation de la concentra- 
tion d'oxygSne par suite du traitement. 

4. Appareil selon Tune quelconque des revendica- 
tions prec6dentes, caracterise en ce que le gene- 
rates est realise en tant que g6nerateur de si- 
gnaux destine a g6n6rer des signaux ayant tou- 
tes formes d'ondes et frequences souhaitees. 

5. Appareil selon Tune quelconque des revendica- 
tions pr6c6dentes, caracterise en ce que I'unite 
(2) de traitement aff iche les signaux mesur6s du 
ou des capteurs sur un 6cran d'aff ichage (5), la 
forme et la frequence des signaux pouvant etre 
r6giees par I'intermediaire d'un clavier (3). 
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